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5^0^ ^nB.^ ^^ ^^io] 7fl^5|JI AlsBl-<a(seek time)# #<a 

S. 5 
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7l^7?11^5-g- %^]^ ^ n {Optical head for near field 

recording/reading and method for manufacturing thereof} 

^wj-i^o^ ^ ^o] S-^o^S., £ 11a i^^l £ lid, £ 13a i^^l S. ISctr 
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50...^^]= 51. . .^e^olc-l 55...^H^^# 

55a... ^11^^ 56,58...^^^}^^3. 57...^l2^^f^ 

57a... ^2^^ 60...^d^^}S.^ 61... S.^^ 

63,67...;^ll ^ ^l2ti-2flZLtiVA>7l^ 65...*-^^^^ 

62,68...^11 ^ ^112^^ 71... ^^#7] 72,78...;^ll ^ ^12^#^^ 

73,75,77...^1l 80...S<a^^fl 
81, 85... 3.'^%- 83,87...^'?!^^ 90 . . .%S.:^]<^%- 

91... irS-ZL^ 95...^^^^%- 100...7l^Dfl^l 

<i8> ^ 2^1 '^l^-l (Vertical Cavity Surface Emitting Laser) ^ ^^#7l 

= 0] z;\^^o^s. ^^^^ 7>;^ ±.^^^ e^^J- 7m;^fl>8-g- ^ n 

7l#^r]-ji 7]^^ ^^mr 71)^1^]-^ Hard Disk 

Drive(HDD)Si]- ;^>7l 7]^■7^^S^^]&^ 7l^^£» 7]-^t:f. 



48-5 



1020000002602 2000/4/2 
i(10)<Hl ifl^ 7>^^H1 ^xl^ :i^^(21)34, :i^'a-(21)oll 5]^ 

<22> >a-7l ^«ll:^(30)^ £ 2 ^ £ 3<^1 w>£q. ^o], 1^1 

T^^a.(l')ofl tfl^ *2l-ol^-f (35a)7> oflol^i?}:^ ^flS. ^^>7] cli^(r) 

B\ ^^j^ ^ o;^:£^ ^ ^e^olc-l (25)5^1-, o] ^2].olt:-1(25)<^l ^^lS)<H ^^^^ 

7llAj-t ^ ^;^>7l 1=1^3(1' ^^^^m ^1-^^(31) ^ 

^V^ltel- ^tb s^(37)(39)# ^tiltl-cf. 
<23> ^71 S<a(37)(39)^ cfl#^^(31)Sl- ^7.}7] r^d^3.a') ^^]^^, ^^^] 

:^(25)^ <a^<Hl ^^«J-*J=^S. ^^1^ ^ n>ZLtil^ s.(33)(35)oil zj-z]- a)^ H>cfltij- 
•^^S. Sitq.. ^71 i^>^i-il^ #(33)(35)^ i:fl#^^(31)* ^«fl ^ 

o] :f-aij-^ ^ ^l-:^ <^l^£]7ll tifl^lSjcH ^cf. ix)-e}A-l, >^7l S^(37)(39)<Hl ^7> 

7mtl:4. 

<24> ol^ ^o. ^^o^ ^^ijc(30)^ ufll-^^(31)^ ^V^^-^l ^^tb lJ-*j=J^S 

n>iiv|l^ ^(33)(35)ofl s<a(37)(39)* ^2:1- 7}7]b.S. 3.7] # ^^2}-^>^T:fl 
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:^]7} ^^^V^1<^1 7l^o1] o^^ 7l^^£Sl S.^3i\- e^^J- 7]^^ ^^^o] 

<25> SEtb, ^^(37)(39)^ Dl-ZLi-il^ #(33)(35)o11 ^^^^S.'Wl s^^^ ^ 

<26> £ 4^ £ 2 ^ £ 3011 ^^l:^^ ^^l^ol 7ll^^ ^Efl^ ^«^1J^(30)21 c^l 

7}^]^ ##^(46)7> ^^IS ^cf. ^^(43)^ i:fl#^^(31)oll 

^ ^^1 ^ 7Hd^, o] ^^ofl ^E^.oli:-1(25)2l ^^«.(46)7> 77]^^ 

^ ^BflS *e1-<^lt:^ (25)21 :tx>7l ^^3.<^] tfl^§>^ 1^611 ^ahSlc^ o;^^. ^ , ^7] 
€■#^(46)^ ^o]^ ^^(43)o^ ^olofl tfl^^cf. 

<27> Ole]^ ^2:^ IE 2 ^ £ 3<^1 3^^!^ ^Soll tijSfl 3.7]7} ^Jl, ^^7^} 

-^(46) ^<^] ^l^t!- S.'UUSm ^^VSflo): *]-:E.S, 2:^^^o1 ^o1;^1ji 

37121 ##:^(46) ^^^*>7l ois^^ ^^l^o] 9X^. 

<28> £ 2 xfl^l £ 4«H1 £Al^ ti>S>l- ^sflol 7l^^l|^S:^^Hl ^g-^ 

2:AH>i ^t:l>i5LollA-l H>A>^ ^^S^H ^ ^^^1 ^S7l- ^^<H1o1b1 (23)<^1 ^ 

^flSlTlM- ^£5. ^el^lol ^A^H]7l 71^711^5^^121 ^^l ::f^^7> ^^^>S ^^1 

7> 3Bl, ^^ol ^;^l^ol oxv^, 

[^i^ol ol^ji;^> 71 #21 34^1] 

<29> ^ ^1^^ >a-7lt!- w>2l- ^;^1^^ ^^^1-^ '?]:#^ ^-^S, eH^l^i 
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(Vertical Cavity Surface Emitting Laser) ^ %^%7] ^E]-o]r<\c;\] ZL 

^^^^ ^^^^}7] ^ ^^^ofl 7i^7flA5-g- ^^i:^^, ^7i^^ 

^AfHjol oj^].^ ^^^>^ ^^#7l# 5Lf-*>T^, >^7l ^E^-olu-lo^ yl^nfl^l* *j=*> 

^ ^<^1 ^^^^ ^^;^>a^2l-; ^7] ^:ii^>S.l- ^oll 

ogA>5]^ >^l-7l ^^#7l» *j=^>£^ 15>^ i^^H, ^7l S.^ 

^ #^^<^1 ^£^1 #^<5l iilcflS. 2^f^3^)ol ^A^Sjjl £ 

^lm2fl3L«]:A>7l^. ^7] ^lmsflZLtil:A>7l^ ^a-^Hl ^^^^ ^ , ^ ^7] 

>a-<^l ^^#0] A^S. t^-g- WV£^1 ^^O] iHtflS. ^A^SlJl 

;^l2:aHfllia}-A>7lf^^ 5Lf-*>^ ^IriE^l 7Md^, ^7] ^]2^i^ii^^}7]%^ ^ 

^ ^^16]] rcl-s.^^ >^7] ^S-ZL^Sr ^^^^^S. Sfl^o] ^ 
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<32> ^ ^i^o] ^^6]] rcfe.^, >^7l ^^ZL^^ >i:Ee}.o]n ^Bfl^ 

^s. ^^^s^ji, <^^}^-^ ^^x\9]^ ^]2^^% ^12^2.#:# c1 ^<^1 

<35> at!-, ^7] ^d]] u|-^^ ^SS. ^^f- *>14^ S-a^^, 

>^7l ^^-¥-3. SJAVs)^ ol^^H;^ >S-7l s-a 

^^^i jaSsrH ^ ^"^^^ ^^?!: ^H* ^7]^^ O.^ ^<?!Al7l^ ^^f^ 

^7l ^^^^f^Sl 7l^nfl^l» ^§>^ ^^-^ w>^<^^^^ 

<37> >^7l ^^^^>7l ^tb ^ e^^J- 7l^7l]>^5-g- 

7l^# ^Wl*>^ ^71 71^ «o^^-^S #>^>*m 

4r ^^*>^ ^^#7l-l- 5L^^>^ ^i;^l-a.l-^ ^^^*>^ ^:^]^; ^7] %±:^}3.^ 
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« *j=^l-i^ ^s^H#* ^^^^m s^^>^ tb^. 

^ no]7;\6\]A\ t^Af^ :^32i-Ai7i^ 1-^^ ^^1^; ^71 

^d\] ^7] 311*^1^-151 % #A><^^oll tfl-g-3r>^ ^^17> 7ll^^ ^2q-n>^3.S 

^-^J^l-^ ^^l^l-; ^^Alz^ofloll ^7> ^7] ^7l 7ll^<Hl 

^H<!=1^*H ^U€^^ ^^15^1-; ^7l <5^z1-pV^^3» ^iTlAl^l^ cf;^l; 

<39> tb^. ^7] ^<H1 14^^ ^^^^JL ^iS- ^7l^O.^ «?^^^ ;^ll 

^ ^I2^^^ai}-, <aA>£)^ :E^Al7l£^ Ol^ol;^ .^71 ^ ^^12 

s'^f^^ m^^i ^^^}^ ^ S^^^ ^^t!: ^7Ho.^ ^c^Al^l^ ^ 

^Hl^>^ ^"^^^ll* ^^J^m ^>^1;» el ^wl*>^ ^ol til-^^j^Vcf. 

<40> BEtb. ^7l ^S.;^H^'^1 ^SZL^olJl, ^7l :t5.^H^ 

21 7l^n)l^]# ^^1-^ ^6\] Hl-Jjiol^^ ^^^^f^* ^^^^^ ^ 

^1;» el ^Hl^m ^<^1 w>#^*l-e}.. 

<41> ^7l S^^^^ll ^<^1 =L ^^^o]l ^^]^ ^<a#<^l ^Cfl 

^ 711^1- 7H^ <i^Zl-n>:i3l- ^^1^; ^7l 7fl^<>Il ^c^f^ 
-¥-^^ ^^l-^H ^12^^^ ^^1^; ^7l ^Zl-D>:i3l- ;^l7lAi7l^ ^ 
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^1^; ^ofl o] ^<^%M.^ ^^s. ;^l2^^f'* 

<44> ^S*>^, ^ ^^HHl tnj-s. :^«^]c(5o)^ ^e).oli:-1(51)5!l-, ^7] 

^E^-olr:-l(51)Sl 7l^nfl^l(ioo)l- ^s^-^ ^ofl ^>a5l<^ 7l^Dfl^l(ioo)<^l S 

aV^Vji 7l^Tifl^l(100)<Hl>H ^>^>€ ^^§>£^ ^ ^4i^>2.^(60)52}-, ^7l %±7}-3. 

1:(60) ^:al-^l7l^ #^5. ^^jsjji ;5lllP>ol3^^s(55a)# 7>^1^ 

^^§-(55)21-. n. ^^^^] ^^^^^ °^^}%^ w>^<>1^^ 

:^}:^M2i^] ^Sfl 7l^tifl^i(ioo)<^l 7l^^>5.^ ^ S«a-^:^fl 

(80)» S^^H <^7]Ai, ^7l 7l^t.fl^](ioo)^ ^'?>^S 7]^^^^m 

^ 1=1^35^1- :^7l^Til]^lfi]-, ^ ;^>;qi ^3i^] 7] s. A| ^].^ 

:^;^l-7l 7]^T'fl^ll- i^tlrtq-. 
<45> ^7] ^S]-o]xi\(5l)^ <^1» ^6]^ i^oj. 7l^;c1]>5i^^l5l ^o^ 2I) 

<>11 flr^^O-S. <g^^ -^i^^^^Ct^l^ADo)] ^^l£l<H, 7l^nfl^](100) Sl^Al ^AJ§>^ ^ 

71 ^sJ-oil 5isfl 7i^Di) ^1(100)011 cflsii oiH7^^>^ -^^^ ^fl^ 71^1.11^1(100)^ m 
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<46> ^7] ^^^>S.-i-(60)^ «J-^J^S. #A>^>^ 

;^i(61)sq-, o] 51101^-1(61)1- l:5l^>^ ^HflS ^o]x^61)si\- ^^Is 

^^^^ ^^#71(71)^ 

<47> ^7l S^a^ 5llolXi(61)^. >^llia-2flZl«>A]-7lf^(63). #^^^(65) ^ /Sll2-M-2flZLtil-A> 

71^^(67)-^^ ^ «>H^1 7>;=^H. ^7] ^e|-oli:^(51)sq- >llmHfliitiVA>7l^ 

(63) A>oloil ^A^^ ^11^^(62)311-, ^7l >ll2a-BflZia}-A>7l^(67) ^^"^ €^-^(69)9: ^] 
<^^«^1 ^^^^ ;^12^^(68)# ^^^^ 71-^rf. 

<48> ^7l ^lm5}lllti}-A>7lf^(63)^ ^^#0] ^£^1 l-^ol iiltflS ^^5)o1 

^'^^Slal, n^-^S S^slol 7ll2ti-2flZLaVA>7l^(67)^ ;^llmeflZL«> 

>^>7lf^(63)2|- n}^7}^]S. #^^ol cfs- «V£^1 #^ol mcfls ^^^'^ ^^^^Jl, 

;^lm2flzLtil:A>7lf^(63):a.t:1- -y-tfl^ 7>^rl-. ZL^ji o] :^]2:^ii\n.^A} 

7lf^(67)^ /^lm2flZL^A>7l#(63)3|- ^i:fl^ «^l^i:fl, p^-^S. ^cf. ^7l 

^^(65)^ ^7] 41 ^ ^12^^(62)(68)^ 9l7}^ ^^c]] ^ ^l2:aefl 

^^^>7l^(63)(67)^S-¥-e1 ^1^51^ ^jc]-5>|- ^^o.^ :9-ol ^^^S5l^ '^^olcf. 

<49> ^7]si]- 5llol:^^(61)^ #^^f^(65)<^lAl ^ifll ^ ;^l2w.eflZLH>A>7l^ 

(63) (67) 21 ^^S?i«>ll sf^^c^<^^ ^s. ^^^^o] ^^^JL, o] ^S. 

eflol^-l^^ >ll2ti.efliiti}-A>7l^(67)^ ^^zf^rfzL, ;5ll2^^(68)<^l tb^^ ^£-?-(69) 

<50> .a-71 ^^#71(71)^ ^7l S.^^ ellol:^-l(61)» ^^^-^ S.-^"^ ZL ^o]S. 

^7l ^ll«]:£^l#^#(73) ^^^^ ^12 * >113«}-5.>11#^#(75) (77)311-, >a-7l 
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m^^^]^^%-m)^ ^^^^ ^ll^#^^(72)aJl-, ^7] ;^13^£^1#^#(77) 

^^^C^Q)^ ^^oil Bfl^o.^ ^12^#^^(78)^ i^^H ^ 

<51> o]^^ ^7] ^^#71(71)^ PIN^ ^7] ;«fll«}-£^l#^f^(73)^ 

^7] ;^12«]:£^11-^^(75)«11 ^^#<^1 <^l^i:fl, p^-^S £^S)o1 9X-^^, 

^7] ;*]l3«]:£^ll-^^(77)^ <^l?itfl, n^^S :£^5)<H ojc^.. ^y] ^12«>£^1#^#(75) 
^ ^7l ^^1^(79)^ ^^>^^ ^^^m l^^f'<>m. 

<52> :£ 5fe ^7] ^ll«>£^l#^#(73)o] >^7] jE^^ 2^1ol;^(61)2^- ^<^^ ^JE^l 

7>xi^ c^l# :y.a^§i=i-. ^li^£^ll-^#(73)^ efloix-icei)^ ^ 

ol, 7flllw.2flzi«l:A>7]^(63), «^^^(65) ^ ;^l2:a sflzLtiVA>7l^(67) ol^o^^rf. 

OL^Jl ^^#71(71)^ ^7] 5ll^lX-l(61) A>ol<Hl^ ^7] ^]l^i^ZL^^}7]^(63)^ 

# ^l2ti.eflZLti]:A>7l#(67)^ '^^'^^ ii#s)ol . i^#^<Hl -^-71 

l^#^^(72)ol ^A^Sl^H SX^. 

<53> >^7l ^^#7l(71)fii- 5flol;5l(61)^ ^7] ^ig^](64) ^ 

m)^ ^s.7> A-is ^^slcH. -^-71 ^ ;^12^^ 

(62) (68)* ^tfl ^7>^ s11ol;5l(61)^ :^sj7, ;t|l2«]-£^l#^#(75)^l>^i 

^^S^ ^11 ^ ^l2^#^q-(72)(78)* ^^#7l(71)S^E-1 

<54> 15).^, ^7] ^I2^£^l#^f^(75)^ <^1» ^7l 2llol^-l(61)^ %Aj# 
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(77)^ c^l» ^o], ^7] ;«flmeflzLti_U>7]^(63)3)- tfl^ ^^tb ^l^M , ^ 

7] ^lmEfliiti]:A]-7l^(63):e.cf -^tfl^ ^^^» 
<55> ^7lSq- ^o] ^a]^ %:t>^>£l-(60)^ 5llolX-1(61)5i}- ^^#71(71) 

<56> o]i4), >^l-7l ^4i^>S.l-(60)^, ^Hl-<^lc1(51) ^13: 

ofl ^^^VTiM-, siioi;^-! >a-7l *s^-<^lc1<^l 

^71 ^^^>ai-(60)* ^^^^ ^£ SZi^. 

<57> :£ 6^ ^7l ^^#7] (71)7]- ofl^l ^# <^l-§-^>^ ^^l-7l 7l^nfl^l 

(100)2] ^ M?fl ^^^^^s. 2^^^ 7i-:^i^ ^aH1# 

Oltlfl, >S-7] ^^#71(71)^ <^lxl ^* ^^1-7] 7l^Dl]^](100)S] 

2^^^<=>] 2>2 ^1 Hfl^lS. ^ 4^^ ^2:(A)(B)(C)(D)» 7>^m ^^1 ^}^^^}^. 
<58> :^7;>7l 7l^Dfl ^1(100)2] ^^*^^(A,B)^ X^T^^] ^^«^^ 

(C,D)2] ^>^^H ^#5)T^, m^^J <>ns1^:^^ ^^'=§^(A.D)i!] ^^^oflAi 

^^'^^(B.C)2] ^^s* ^#^1=]-. 

<59> ^ ^^ofl tr)-s :^«^l:^(50)7> 7] ^Bfl^l (100) ^-§-^ ^-f<^l^, ^ 

71 ^;a#7](71)^ ^2:* ^Ja.7> §icf. 



48-14 



1020000002602 2000/4/2 
<60> <^7]^^, 53^ ^e^-olc1(51) ^<^1 ^^^^ %db;^>£-t(60) ^^>^ 

^^^(55) ^/Sfe S-a^^flCSO)^^ ^^^^ 7l^i^o.5. AV-g-^rf. 

<6i> ^7] ^ll^^f^(55)^ ^dL^]-Sl-(60) ^Hl e^1<^l^^(61)<^lAi % ^ 

<62> <^7lA], ^7] m^^%'i55)^ ^7] 5ll^l^K61)<Hl>H #^>^^ % ^^^1 

eSOnmM- 680nm 2|-^tfl^<y ^o,^ InGaPS. ^^^^i^. 
<63> :£ 5011A-1 ^7l /HU^S^(55)<^1 ^4i^>ai-(60) ^^1* ^^^^ £ 

<64> ^7] ^S.:^]<^^m)^ -R-^^1#^S Ols.o^^lJ7, n ^^^ofl 7l ^ I'll 100) 

ti}:A>5]ol <aA>s)^ 1^>S sj^Hj^l eflolx^(61) ^^<Hl ^Bfl^ 

^^^^ %^#7l(71)S. *SZL^(91)* ^w1fTri=1-. 

<65> ^7] #S-ZL^(91)^ 7l^tJfl^l(100)<^l^i ^^}^^ *gA>^ ^^1 ^^#71 

(71)«H1 ^ ^ 9X^^, %±7.}3.^(60) ^ ;^ll^a: 
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^7] %S.^]o]%-(90)-t ^^^^11(80)^ S'a#(81)(85) Aj-olofl wfl^]*>^t:f. 

^Sl^M 7l^nfl^l(100)oflAi ^^>5]^ ^a^V^I^ ^<^1 ^Sfl S.^^] fe^ 

^^(91)# ^wl§>^ ^o] ti>^3j^>t:1-. o]^ iig^ 511 o]^-1 (61)^1 #>^>S1^ %^ cflef 

<67> <>^7lA-l, >^7l ^^ZL^Ol)^ ^ nfl^^i^ ^tfl^^O.^ ^^^^ 

^}o]6\] A/AiA-.S.^^ ^]o]7](el)<^]^^ %2] ^^^V* -H-^Al7]^ 

^TflS ^-!^s)ol ^>^2|-^^ (quarter wave plate)^^>H 7]^^ fbc]-. 

<69> lt}.Bl-A^, >a-7l 5flol;^-l(61)oilAi #A>£l^ tlfl^^ P^^^^ 9X^ , ^7] 

*S.Zi^(91)^ rfl:^^ ^1 ^51)-^}: p^^^ ^7] 

^f^(95)^ ^ w>^cH 7l^xill^l(100)<Hl ^A>^cl-. ol 7]^ 

nl)^l(100)<^lAi ^^l-Sl^Al cfs. ^^^o_s. w>^Jl, t:}-A] ^^^:&f^(95)^ ^-B-*>^>H 
s^%2] ^o.^ ^uf. ziejjL, ol s^^^ ^7] *S^^(91)<HlAi tflJf^ s) 
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^^o] s.^^ 5flol^-l(61) ^^<^1 ^BflS tifl^l^ ^^#7l(71)» ^^Ml ^tq-. 

<7i> ^7] s<a^7ll(80)^, M-^^ ^^^^ ^^f^(81)(85)4, s<af^ 

(81)(85)^ ^<H^i ZL S^f^(81)(85)Sl ^^tb -^-^^ ^7l^ ^ 

^^17]^ ^^^(83)(87)* 5L^*>c>i ^^^^1=1-. ^7] ^^#(81)(85)^ ^^f^ ^^1^^ 
^o] «>^^^>n^, o] ^^o^ S*af^(81)(85)^ A-IS ^7l^o.s 9^^^^ SX^. 

^<?1^(83)(87)^ ^32fAl7l£^ #E)olnl:^Sl- ^s]u1 ^fl^s. oj-c^^^, 

^7] ^«a^7ll(80)^ #^^<Hl£. S.^^T^. i^el-^i, ^^^7fl(80)^ ^^^S ^a^^Vs)^ 

<72> i|V^, S«a^^ll(80)^ 7l-s-ufl^l(100)# ^-^l^ €^*(87)ti^ ^i-tfl^l 

;^l2T3>ol3S^S(57a)» ^l2^Sf^(57)^ c] ^^1^}^ ^o] «].^3]^>t:]-. ^y] ^] 

2^^#(57)^ •^^#<^1 feJl tfl^>S.^^<il -f^tb ^^^Sl^ 3}ol w>^zl^>t).. 

« ^7l >112^^^(57)^ SiN, ZnSi02^ ^<^1 ^^-ir*^! 2.1 ol>a-oi ol=-c>| 

^1=1-. 

<73> /^l2P><^l3S^^(57a)^ Jl^l^^^^CSolid Immersion Lens)S^i , ^^^^11 

(80)^1 ^^^011 ^^1^ ^^#(87) ^1}-^^ ^zl-fr>c^ ^s. 

Jl, H ^<a^(87) o] ^^^(87)^tq- ^Vrfl^ o.^ #^5. ;^12 
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<74> olsif :^o] ^A^^ ;*ll2tJ>ola.S^^(57a)^ S.^^ eil^l^i (61)^1 #^>sl<>| ^11d> 

cl3S.^^(55a)<Hl 2:i«fl 1^1-^-5.^ 7l^D]] ^1(100)^1 15*1^ 

^1(100)^ ^^^5sr]-^ ^<a-oil ^e1-<^1c1(51)» wl^^ ^ ^^^] 

^^1:e.(50)7> ^'S-^S^ o11<HwlH^^^S ^l-§-^cf. tflo>o.^A-^^ ^e}.olt:-](51) 

<77> 7l^nfl^l(100)7> Sl^^V^A-l ^7] ^oj-ofl o)^ -^>^5l<^1 ^]2^Z.%^ 

(57) 7l^T3l]^](i00) A>o]7l- ^1<>17J^ <^1^^ ^Tg:g- 5|lol;^-](61)oll 

(55)<^1 ^^^^ ;^lln>ol3S^2.(55a)<^l <a^>^ o] 

^11(80)21 ^^1^ €^f^(83)(87), ^S>llo1#(90) ^ ^^^€-#(95)^# ^^i)- 

3r>j7, ;tll2T^>olss.^^(57a)<^l S^^fl 2^m^S. ^^^<^ 71^d1|^1(100)<^1 ^L^H^i^cf. 

<78> 7l^i:'fl^l(100)«11>H ^^V^ ^S;^l<>|f^(90)^ -&^li^(91)<^l>H ^ 

^SlJL, ^^<^1 ^^^^ ^^#7l(71)«^lAi ^#^cf. 

<79> rcl-el-Ai, >^7l 7l^nfl^l(l00)S ^^}7] 7l^Dfl^l^ ^fl-8-*m 7l^ufl^l(ioo)<>)l 
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SA>^ «.«o^ A^^o] ^s[^o] :^^7} 7l^^t:f. 

<80> IIB]JL, ^M. ^^>7l 7l^r']j^l(100)<Hl^i ^^>Sl^, ^7] %S.y^]o]%- 

<81> ^ ^x^6\] icj-s. :^^]c(50)^ 7l^cfl^l(100)S. ^^O^nVO.^ 7g ^§ 7] 

<82> ^715^- ^ ^^^^ ^ ^^1<^1<H1 %«fl^(50)^ %^>^>H-l-(60) ^ ^S.^] 

<Hf^(90)^ i^tb ^^^17> 7]^^^ -§-g-*>^ *21-<^1C1(51) ^<^1 ^^^^ 

<83> ol^>, £. 8 ifl^l £ 14# ^2:^>^^-1 ^]o]y^](61) ^ ^^#71(71)7]- ^£^1 

5^] ^^1:^(50)^ ;*llS«o^^^ <U ^^Hl» ^^tb^. 

<84> £ soil W><4 ^O], ^^o]^o:\(5l)7} S)^ 71:^(51')^ ^^l^Cl-. 

7l:^9:(51')<^l^ ^^<^lAi ^^^Sl^ %dt^>2.1-(60) ^/SE^ S^^^ll(80)o)l 

<85> T^^-^S, 3£ 9<^] £^1^ ^o], ^ti]^ 71:^(51') 5l1<5l^K61)^ 

5ll<^l^-1(61)» ^^^}^ ^Bfl^ ^ ^^#7l(71)# S.-^^}^ %:ii7}S. 

l-(60)# tiViE^l -i-sfl ^>§*b4. 

<86> <:^1§ ^o]^ ^^7] 71:^(51') ^-^l ^ll^^(62)^ ^^^^V^l, H ^ofl ^7i}S. ^jmsfl ' 
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ziti>A>7lf^(63), %^J#(65), ^l2tLHllrLti}:A>7lf^(67)^ ^^^}^ . Bflolx-] (61)5] 

(63)4 7l-;=^ln^ 2)-^ ^^^S. ^ ^13«]:£^1€-^^ 

(77)^ ^^^t!:T=f. 

<87> >a-7l 5llol^^(61) ^]l«.Hfl^«]:47l#(63)S^ li<^l^H ^^*H 

S.^^ ^]o]^Uei) ^^Sf ^^#71(71) ^^O] A^S. ^>^, ^7l ^^#7] 

(71) ^^S] ^l2ti-£flii«]:A>7l#(67)^ "g-^ H ^]2:^^ZL^^}7]%^ 

(67)^ ^i^l^'M ^^tbcf. 

<88> .^-71 ^l2ti-e|]zi^A>7l#(67)^ ^^<^1 ;^ll^#^^(72)^ ^^^*>^. ^7] 

Bfl<^l^-l(61) -^^S^ ;*ll2:y.2flZLO]:A>7l^(67) ■?l£^(69)» ^l^t!: ^ ^1 

3«}:£^1#^#(77)^ ^^^(79)^ ^l^t!: '^g^^ll ^z^- ^]2^^m)^ ^12^#^^(78) 
-i- ^^^^>^ ^4. 

<89> ^7l<4 :a-ol ^db;^>Sl-(60)<^l ^^d^^, o] ^^;=^>2.1-(60) £ 10«^1 SL^] 

^ wl-sq. :y:oi ^<a#^S #^*><=^ #^^-(53)^ ^^^tbi=f. <=>] #^^-(53)^ m 

<90> cf^-^s, £ 11a ^^1 £ lld^^l £^1^ ^}st^ ^7l ^4i^>ai:(60) ^<^1 ^ 

7] 5fl<^l;^-1(6i)«^1>^i ^ 4^<^1 ^^-i-*^! S^a^ 

(61)51 ^ #A><^^o)] r)l-§-^>^ -?1^1o11 ^A>^^ ;^)llp>ol3S.te(55a)» 7} 

^12^2:^(57)* ^-^^^c]-. 
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<9i> :£ iiaofl £Al^ n}^ ^o] .^7] ^^^l-£l-(60) ^l2^^f'(57)* 

(61)^ ^#^1-*^^<^1 tfl-g-*>^ ^^l7l- 7fl^(56a)^ ^zt^>>i^(56)» 

£ llc<^1 tiVsq- ^ol ^2^T2}^^3.(56)S. ^^^^ ^Him^f-CSS)^ 

^l^-^'eV 7ll^(56a)<^l ^ll^^*(55)-^^# ^^^lol^z]-o]l ^ 

«fl 4l^}o]3.S.^2.i55a) ^^-^S ^z^-^x:f. ne^Jl, ^lln>olaLS.^S(55a) ^ 

^ >i]z|- 2}-^o] £ iid<Hl a>Si)- ^o] <i^z^Ti>:ia.(56)» ^l7lt!:i=f. 

<92> o^7]^^, ^7] S.^^ Sll<5];^i(61)<HlAi #A>£)^ ^o] <^]^ s.o^, cfle^ 650 ninM- 680 

nm s)-^ tfl^o] ;g o.^ ;^112^2.#(57)'8- InGaP# ^f^^H ^7] ^z^-d>-^i 

3.(56)^ Si3N4,Si02 ^-^S. € ^^^<^lcf. ^7] Sl-^^^^o.^^ 

^ll^^#(55)# #^<^1 ^^^^^ -f-Sfl ^z]- 

D>.i,a.(56)S] 7fl^(56a)^'}^l '='1^^^ ;^U^^#(55)^ '^l^. ^-^-^l 7fl^ 

(56a)5] 6)1 S^^>7l ^oil 7fl^(56a)2^ 7>^^>e)o11 ^ll^^f^(55) 5. 

'?>M- ^n-^ ^3.m. ^^<=>] 7fl^(56a)^ ^^^77}7] ^^^o] si^A^ A]z|cHl 
m ±S.m. ^1-^^ ^7] nfl^ofl, 7fl^(56a)sl 7>^;^>el7]- 3<^1 ^^^<=>] 

Ir^tb >flli^>olaS^^(55a) ^^^^>7l] 
<93> cf^ ^^IS., IE 120)1 £.^1^ w>sl- :g-o] ^7l ;^ll^^^(55) i-f^^ 

^If^ ^^i^ ^ ^l2S<a#(81)(85)2l-, >^7l ^ ;Hl23'a^(81)(85)^ ^^^S. 

^ ^7] ^ ;«ll2S<af^(81)(85)^ gol^i :e.5:*>D^ , n ^^•#(81)(85)sl oi^^ «. 
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m ^ :=^12S^^(81)(85) AVojoil ^^s^ c^^o] s<a^7ll(80)2] ^^^ofl cfl-g-^]-^ «- 

<94> :^^^]o^^(90)^ ^ ;^l2S'af^(81)(85) A>olofl tifl^l^>^ ^-f<»fl^, 

(83)-^S l-e^'^l-'y ^llS<a^(81)^ ^^^tb 4^, ^^^1<H*(90)* ^^^*>3l, o] ^s. 
^Hf^OO) ^<^1 cf^l ^<5^f^(87)-2.S. l-sl-^V-y ^l2S<a^(85)* ^^^^t:|-. 

<95> <^7lA|, ^S.^H#(90)^ ^SZL^(91)ol *S.ZL^<y ^-f, 

^S.>Il<Hf^(90)3J}- ;^il2S<af^(85) ^}^]^] ^l^^^^^jos. 7]^^ ^^^^#(95)* 

<96> o]:^, s. 13a ^fl^l £ 13c<^l 3<a-^;cll(80)^ 7l^nfl^l (100)1- ^*>^ ^<H1 ^12ti>o] 

3.S.^2L(57a) ^, ^12^2.^(57)^ 

<97> ni^.^^ :£ isad\] £Al^ «>sl- ^ol, .^71 S^^;^fl(80)s1 7l^Tifl^l(lOO)# W 

^ ^<^il n S^-^7fl(80)2l ^-a^^^-ll -^l^]^ ^^f^(87)ol ^t}]2^ o.^ 

7fl^(58a)l- ^z^-T3]-^a.(58)» ^^^t!:i=1-. ^M, ^7] ^z^-0>^a.(58)^ Cr 

<98> zL^ tq-^, i i3bofl s,X\^ ti>^ :y-ol, Aiz^-^n c^j^cfl, ^slt^ ^^z^-^no.^ >^7l 

7ll^(58a)«^l ^'?if^(87) ^^^H ;^l2^M^S^S(57a) ^^^^1=1- 

. <^H, ^7l 7ll^(58a)5l 37l7> ^o}, 7fl^(58a)ofl ^^#(87) -^^^ 

<99> 1=1-^0.^, £ 13c<^1 £^1^ ti>S!|- ;y-ol >5qz^-D>.^3l- ^l7ls>ji, -^7l ^<^%-(87)M. 
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cf ^jL ifln>s.A^o} siN ZnSi02^ -^^^1 #^1" S^^H ^12 

<ioo> o]<i\. ^o] ^^^^(57)-^ ^^^^ T=f^. ;^ll2^Sf^(57) S^* <?!i^>^^^ 

<101> s. 14^ ^ 4^ ^Alc^loil ttj-^ e^^> 7l^^ll>g-g- ^^1:E.(50)1- 7fl^^o. 

:£^^S S. 5^ ^^^^^ ^^^^^ ^'U^ ^T^W: M-Bf^cf. ^ ^A] 

^i>^>£l-(160)^ ^^#7l(171)7> ^]ol^■^(61)2^ 'U^o]] ti]]^lS]JL, 71^ 

^fl^l(100)<^lAi til-A>^ %^#7l(171)S- ^*>£^ ^^^jolf'dSO)^ 

7l ^^#71(171)^ ^^^^ ^£^1 ^2: :£ 51- ^ 

<i02> oit4i, ^ih;^>H.l-(i60)* <^1^^ eflol^-Kei) ^ ^^#7l(i71)^ 

(51) ^<^1 ^^^] »ls ^^^5i7li4. 

^Bl-olu-1(51) ^£ 9X^. 

<103> 7lEf, ;^11^2:f^(55), S^^;^l](80), ^S.?^]'^%^a90) , ^^^^f^(95) ^ /Hl2^^ 

#(57) ^ ^ ^^^^ 'U ^^l'=^l<^l^i ^^^o.^ ^ 
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«Vn^^^ 7]^^ -g-g-*>o^ 3)^^ ^^^t!" 
<105> ^y]Si\- ^o], ^ ^T^ofl 4^ e^^J- 7l^;cl]>^5-g- ^€^1:^^, yj^^fl^^^ ^ 

^17> ^el-olt:-1«^l •a^lsl-sl'H Si-^^S, ^n^^ 3.7]7\ 

oju-lsq- liiE^ ^ ^ ^51^51 ;*11713^1<H, 7fl>5d5l^ ^I^h]- 

^(seek time)€- ^ Si<H^i. ^H^S. 7]^A'^^'^^^]'^] ^^^A. 

<106> S^^7ll» ^fl-§-*>^ ^^ofl£, S<a^^fl7V ^^^f^ 7l^oll ^e^-olc-l 

<107> .^71 ^ ^t^oll ^^l:^^ ^^7fl# 71 ^g-cHl ^l-B^-alf^ 71 

^Slol x^7>^^7> 7>^*>t:1-. 
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[^^^^ 11 

^7l #^#^1 ^s.^] i-^oi MtlHS. ^%-^<>\ ^A^S) 

^ ^7l #A^f^ ^ol] ^^#0] tiVS^l l-^^l ^atflS. ^f^i|c>1 ^^^S]J7 Cf^ 

^^5. ^l2ti.Bflzial:A>7l^^ S^*>^ 7>;^1ti^, >^7l ;5ll2W.Hfl 
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^}y]% ^l^tb '^^^l sfl^o.^ ^^^^ ^12^^^ 71-xH, 

efl^^l^-l^ *^1^sl7ll ^^^^ ^7l 

51 

^^'H, ^7l ^^#7l2l ;^ll2o]:£^ll-^#^ ^7] ^1<^1^-151 :i:A^# 
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6] 

[^^*^ 8] 

Si^^i. ^7l Sig^ cfl^ 650 nini4 680 nm Jil-^a-tfl^S^ # 

^71 InGaPS #^1-^5. 3:>^ 7l^7fl^S-g- 

91 

# 5^-^ <^Ay%^ ^^x\7]^ ;^12^^»^^ ^I2^^f';# ^b]^} 



48-27 



1020000002602 2000/4/2 
10] 

11] 

^^^^ ^<=H£ ^>M-^ ^'a^^lf, S<^^^ ^^^S. ^A>S]^ 

{^^^- 12] 

[^^■sj- 13] 

^7l ^<a# ^><^H1 ^^l-^S sr>^ 7l#7fl>g-g- 
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141 

711- i^^m ^^^*>^ ^^1^; 

^7] ^^#7i# ^s^l^Hf-^ ^-^m^ S.^§>^ 

15] 

S).^A]z]-ofloil ^7]. >^7] ^7] yfl^o]] v^^^ ^aV^I A] z]-^]. 
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[^^^J- 161 

^114^011 $I<H^-1, ^7] %S.^]o]%^o] ^^^^o. ^o^S. ^^o] ^^^^JL, 
17] 

^1-71 7]^^<:i\] m^^^ %^^^}^ ^n^; 

^7] ^11^^ ^<H1 #^#<:>1 tq-^ ^^o] iiltflS. ^%■^<^ ^^^^31 

^7l ^l^i^-^ l-sl>i^>^ ^^#7l ^^si ^I2:a2il^«}-A>7l# >a-'^l 

^7l ;^l2a]:£^ll-^f' ^7] ;^llti.2fliiaVA>7lf'5il- ^^s. ^13«]:S. 

^7] %^%:7]3^ ^l2«.eflZLti>A>7l^ ^-f- <^^o] ^7] ;^n2 W.^flZI^Al- 
7lf^* n ^o]s. ?i<^1^>^l ^^12}-; 
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^7] eflol^-l ^^2] ^]2M.^ii^J:^}7]%^ ^Hl ^^^] 

181 

^7] ^13^S.^1#^#^ ^7] ^lmHflnw]:A>7]^2|- rflE^= :^<^t!: #^ ^^^^ 7>^1 
[^^^J- 19] 

^7l^o.s ^<?iAi7i^ ^9^^-^ ^Hj^m s'^^^ll* ^^^*V^ 

[^T^^ 201 
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21] 

^«r^^ ^^^^>^ ^«1^>^ *m ^^1^ 

22] 

>a-7l 7fl^oil ^<?!^ ^^i-^H ^12^^^ ^^^*>^ 
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